HLA-DR, increased CD33, increased CD123, variably decreased CD38, variably decreased CD13 and variable CD117 as the most characteristic pattern. The disease occasionally presented as expanded immature monocytes with or without increased CD56. The LAI associated with NPM1+ AML was relatively stable post therapy and in relapse, unless significant genetic alteration occurred. 12 patients had MRD at a level less than 1%. Among them, 5 had MRD at the end of induction and 1 relapsed. In comparison, 7 patients had MRD post chemotherapy before or after allogeneic bone marrow transplant and all 7 patients relapsed. Conclusions: Flow cytometry immunophenotying offers high sensitivity to detect MRD in NPM1+ AML. The presence of LAI defined MRD post therapy predicts disease relapse.
operative wound infections in dogs and cats. The 15 cases of S. pseudintermedius and S. intermedius we identified raise the question of whether cases of the two pathogens are on the rise or if the organisms are being identified because of more precise diagnostic capability. The occurrence of S. pseudintermedius in human infections is probably underestimated because commercial systems for fast and correct identification of this pathogen are not available. It also is a newly described species that is not included in databases of most systems, and because it is coagulase-positive is likely identified as S. aureus in many clinical laboratories. The increasing use of MALDI identification technology will assist laboratories in the correct identification of this emerging pathogen.
Morphoproteomics to Define Targets for Host-Directed Therapy in Tuberculosis
Robert Brown, Shen-An Hwang, Robert L Hunter. University of Texas Health Science Center at Houston Medical School, Houston, TX. Background: Tuberculosis (TB) is an infectious disease that progressively modifies lung tissue due to host immune responses against pathogenic antigens. The search for biomarkers of disease is hypothesized to be necessary towards development of novel and effective therapy that will not be hampered by antibiotic-resistance. However, lack of lung tissue from untreated and/or poorly treated TB individuals has limited findings. Most, if not all, biomarker analysis is conducted on PMBCs or BAL isolated cells, which only allows profiling of peripheral host responses. Using morphoproteomics, developed to guide cancer host-directed therapy, we demonstrate for the first time expression patterns of foamy alveolar macrophages at the site of TB disease. Design: Lung sections collected from autopsy of individuals with untreated and/or poorly treated TB disease. FFPE sections were stained with H&E, AFB, and anti-TB antigen stain. Immunohistochemical staining was completed using anti-human PD-1, PD-L1, COX-2, p-mTOR (Ser 2448), p-AKT (Ser 473), and IGF-1R. Results: Pathology analysis demonstrates the presence of foamy macrophages in alveolar spaces. Presence of TB pathogen is significantly less compared to the presence of TB antigens in these activated foamy macrophages, suggesting that spread of TB antigens without high pathogenic load may be the driving force of foamy macrophage formation. Foamy macrophages are heavily positive for expression of activated, phosphorylated (p)-mTOR. Additionally, pmTOR is also positive in the alveolar walls, but to a lesser intensity. There was minimal presence of p-AKT in the foamy macrophages. This lack of p-AKT suggests that during MTB infection foamy macrophages are overexpressing mTORC1 and little activation of mTORC2. Foamy macrophages varied in COX-2 intensity. In the MTB infected lung microenvironment, PD-L1 is highly expressed in foamy macrophages, surrounded by PD-1 expressing lymphocytes in the interstitial tissues. This suggests that foamy macrophages in the MTB infected lung sets up an environment favoring T effector cell suppression, preventing control of MTB infection. Conclusions: These preliminary results demonstrate a unique pattern of biomarker expression in alveolar macrophages at the site of TB disease and identify effective targets for host-directed therapy. We hypothesize that a combination of metformin (mTOR inhibitor) and celecoxib (COX-2 inhibitor) could be effective as an adjunct to current TB antibiotic therapy regimen. Paola Castillo, Miguel J Martinez, Esperanca Ussene, Dercio Jordao, Lucilia Lovane, Carla Carrilho, Mamudo R Ismail, Cesaltina Lorenzoni, Jordi Vila, Clara Menéndez, Quique Bassat, Jaume Ordi. ISGlobal, Barcelona Center International Health Research (CRESIB) , Hospital Clínic, Barcelona, Spain; Maputo Central Hospital, Maputo, Mozambique, Maputo, Mozambique. Background: There is an urgent need to accurately estimate the cause of death (CoD) in low-income regions. Current methods (complete diagnostic autopsy [CDA] , verbal autopsy and clinical records) are either inaccurate or poorly acceptable and/or feasible. We aimed to analyze the validity of a standardized minimally invasive autopsy (MIA) in the evaluation of the cause of death in a series of adults from Maputo, Mozambique. Design: Coupled MIA and CDA were performed to a series of 112 in adults who died at the Maputo Central Hospital. The MIA procedure involves the collection of blood and cerebrospinal fluid (CSF) and puncture of liver, lungs, heart, spleen, kidneys, bone marrow and brain using biopsy needles. The histological and microbiological examination of the MIA was done blindly, without any knowledge of the clinical data or the results of the CDA. The routine microbiological evaluation included conventional cultures, analysis for HIV, malaria and tuberculosis, and specific PCR analyses guided by histology results. Design: Cultures of Corynebacterium species known to contain mycolic acids (C. striatum and C. matruchotii) and known to not contain mycolic acids (C. amycolatum and C. kroppenstedii) were incubated overnight on tryptic soy agar with 5% sheep blood (SBA) and on egg yolk agar (EYA). Pure colony material from each media type and for each species was emulsified into sterile water on a sterile glass microscope slide and heat fixed for 10 minutes. All slides were stained with standard staining protocols used in clinical microbiology (modified-Kinyoun method) and surgical pathology (Fite-Faraco method and Ziehl-Neelsen method). The stained slides were reviewed in a blinded fashion. Results: All four species of Corynebacterium demonstrated a similar pattern of staining by the modified-Kinyoun method for both SBA-and EYA-grown cultures; there were uniformly distributed, focal areas of acid-fast positive bacilli in a background of predominantly acid-fast negative bacilli. None of the four species were acid-fast positive by the Fite-Faraco or Ziehl-Neelsen method for both SBA-and EYA-grown cultures. Positive and negative controls demonstrated expected staining patterns. Conclusions: Despite the presence of mycolic acids in the cell walls of Corynebacteria, they reassuringly do not retain carbol fuchsin upon decolorization when performing Fite-Faraco or Ziehl-Neelsen methods of acid-fast staining. Nevertheless, the surgical pathologist should be made aware of this theoretical possibility, particularly when a diagnosis of Mycobacteria does not match the clinical picture. Background: The picornaviruses, enterovirus (EV) and human parechovirus (HPeV), cause a wide range of diseases including CNS infections, which can be severe and potentially fatal. EV causes most cases of pediatric meningoencephalitis worldwide, and HPeV type 3 is the most common cause of viral meningoencephalitis in infants younger than three months of age. The typical, early response to picornavirus infections involves the innate immune system and the release of cytokines, secreted proteins which coordinate immune system functions. In CNS infections, cytokines appear almost immediately in the CSF compartment. A robust antiviral state requires release of the cytokines essential to host defenses and the priming of adaptive immunity. We examined CSF of EV and HPeV meningitis cases for cytokines involved in the antiviral response in order to understand the innate immune activation of these infections. Design: CSF samples from patients with HPeV and EV meningitis were analyzed for cytokines. Cytokine levels were determined in CSF samples from 14 HPeV cases (mean age 1.38 years), 13 EV cases (mean age 4.12 years), and 11 controls (mean age 3.04 years). A multiplex sandwich enzyme-linked immunosorbent assay (ELISA) was used to determine levels of IFNγ, IL-1a, IL-1b, IL-2, IL-4, IL-6, IL-8, IL-10, IL-12p70 and TNFα in CSF samples. Results: CSF cytokine levels in EV meningitis patients were significantly elevated compared to control samples for IL-2 and, IL-6 (p<0.05). In contrast, CSF cytokine levels of HPeV meningitis were not different from controls and were significantly lower than EV meningitis for IL-2, IL-4, IL-6, IL-8, IL-12p70 and TNFα. Additionally, TNFα levels were significantly lower in HPeV meningitis when compared to controls (p<0.05).
Validity of Minimally Invasive Autopsy (MIA) in Assessing Cause of Death in Adults from Developing Countries

Human Parechovirus and Enterovirus Initiate Divergent Innate Immune Responses in the CNS: Pathogenic and Diagnostic Implications
Conclusions:
The distinct patterns of cytokine expression in these two viral infections reflect their different pathogenic mechanisms: neuronal infection by EV and smooth muscle cell infection by HPeV. The inappropriately low levels of the cytokines involved in viral activation of innate immune defenses in the HPeV meningitis cases suggest that HPeV evades innate immune detection, leading to a deficient antiviral state. The dramatically divergent cytokine patterns of these two viruses not only parallel disease pathophysiology but will aid in rapid diagnosis of neonatal meningitis cases.
Yersinia Pestis Osteomyelitis: An Underreported Complication of Plague
Gillian L Hale, Sherif R Zaki, Sarah M Dry. Centers for Disease Control and Prevention, Atlanta, GA; UCLA, Los Angeles, CA. Background: Yersinia pestis (Y. pestis) has caused high mortality epidemics in human history. Three main forms of plague -bubonic, septicemic and pneumonic -affect humans. The Gram-negative obligate intracellular bacterium is blood born and affects multiple organs. Surprisingly, osteomyelitis is rarely described. We investigate the prevalence of bone involvement among Y. pestis cases submitted to the Centers for Disease Control and Prevention's (CDC) Infectious Diseases Pathology Branch. Design: Following confirmation of Y. pestis osteomyelitis by immunohistochemistry (IHC) in an index case, the case records of the CDC were searched to identify additional cases. The index case had a history of travel to an area where Y. pestis is endemic and was transferred to our hospital with signs and symptoms of septicemic plague. He complained of bilateral leg and hip pain. Imaging disclosed multiple lytic lesions and intraosseous abscesses within the entire pelvic girdle, right femur, left tibia, vertebrae and ribs, consistent with multifocal osteomyelitis. Biopsy showed typical features of acute osteomyelitis, and Y. pestis IHC was positive. Abundant Y. pestis antigen was confirmed by IHC in 2 additional cases. In one additional case involving bilateral lower leg amputation, Y. pestis antigen was identified in the submitted necrotic soft tissues, but bone samples were not submitted; associated osteomyelitis is suspected, but cannot be confirmed.
Results:
Of 12 total human cases of plague referred to the CDC from 1998 -2015, three definite (3/12, 25%) and one suspected (1/12, 8%) case of Y. pestis osteomyelitis were identified. Patient age ranged from 13-60 years old and multiple bones were affected.
Conclusions:
We report a series of Y. pestis cases in which up to 25% of patients were affected by osteomyelitis, a higher incidence than previously described in the literature. Plague patients with skeletal pain should be worked up for osteomyelitis and treated appropriately.
bowel disease (IBD) or malignancy. Histologically, the dense chronic inflammatory infiltrate seen in syphilitic lesions can mimic lymphoma, Helicobacter pylori infection, autoimmune gastritis, and IBD. Design: To illustrate the spectrum of syphilitic lesions in the GI tract, we report a series of four patients: one with gastric syphilis, two with rectal syphilis, and one with a condyloma latum. Results: While the traditional teaching is that the chronic inflammatory infiltrates seen in syphilitic lesions are rich in plasma cells, our experience suggests that the infiltrate is far more lymphoid than plasmacytic (lymphocytic inflammation predominated in all four cases), so looking for sheets of plasma cells may be misleading. Furthermore, other histological features reported in syphilitic lesions were present in only a minority of our patients, such as perivascular cuffs of inflammation (present in 0/4 cases), granulomata (present in 1/4), and prominent endothelium (present in 2/4). In each case in our series, it is particularly notable how the diagnosis was ultimately made: in the first patient because of an unexpected clinical response to Helicobacter pylori eradication therapy, despite negative Helicobacter serology and lack of response to high dose proton pump inhibitor; in the second patient because of the uncovering of new clinical history; and in the third and fourth patients because the pathologists involved had recently seen similar cases.
As the incidence of syphilis is increasing once again in North America, pathologists must be aware of the wide spectrum of clinical and pathological findings occurring in patients with the disease. We emphasize a practical approach to the differential diagnosis of GI syphilis and describe histological features that should prompt the pathologist to consider syphilis. Background: Liver biopsy plays an important role for the management of patients with hepatitis C virus (HCV) infection, especially for staging fibrosis. While current HCV identification and genotype classification mainly depend on serum based tests, it is valuable to identify HCV infection in patient liver biopsy samples in parallel with evaluation of the progress of liver fibrosis. Considering the limitation of HCV detection by immunohistochemistry, we hypothesized that RNA in situ hybridization may present a valuable method to detect HCV infection in hepatocytes from liver biopsy. Design: HCV-specific probes were designed based on RNAscope Ⓡ technology: genotype 1-specific probes (V-HCV-GT1); a pool of probes to detect seven different genotypes (V-HCV-pool). For a preliminary assessment, five patient liver FFPE biopsy samples from patients with known HCV status were tested with these probes by RNAscope in a blinded fashion. After scoring the RNAscope results, the samples were unblinded and results were compared with clinical hematology data. Results: All five patient FFPE biopsy samples exhibited strong Hs-PPIB signals by RNAscope. HCV-specific RNA signals were detected in four out of five samples where HCV infection had been confirmed by reference methods. One HCV negative sample (P4) by RT-PCR and ELISA resulted in negative by RNAscope with no visible RNA signal. For the four samples from HCV-positive patients, RNAscope results were consistent with HCV infection status and the genotype information derived from RT-PCR. Table 1 summarizes the results. 
Histologic Features and Immunohistochemical Characterization of Inflammatory Infiltrates in Eschar Biopsy
Conclusions:
The RNAscope Ⓡ presents a promising method to detect HCV RNA in situ either for screening multiple genotypes of HCV or to characterize specific HCV genotype. The preliminary data shows 100% concordance between RNAscope and reference information. A larger study including a larger number of patient samples is being planned to further establish the specificity and sensitivity and its potential clinical utility as a new HCV diagnostics.
NKX3.1 Identifies Fungal Organisms from the Esophagus
Martina Pejchal, Reetesh K Pai, Douglas J Hartman. University of Pittsburgh Medical Center, Pittsburgh, PA. Background: NKX3.1 is a transcription factor and a prostatic tumor suppressor gene. The principal utility for NKX3.1 has been identifying prostatic adenocarcinomas. On a gastrointestinal biopsy from a patient with a history of prostate adenocarcinoma, we incidentally observed that NKX3.1 stained fungal forms. To the best of our knowledge, it is unknown whether NKX3.1 can be used to identify fungal organisms. We describe novel functionality for NKX3.1 compared to Grocott and PASD on esophageal biopsies. Design: We identified cases of esophageal biopsies based on the search term "candida" from 3/28/2012 to 12/27/2013. Deeper levels of each case were stained for NKX3.1 (polyclonal rabbit, Biocare Medical, CP422B), PAS with diastase, and Grocott. The tissue fragments ranged from 1 to 6 mm in size. Repeated Measures One way ANOVA (GraphPad Prizm) and Tukey-Kramer multiple comparison tests were used for analysis. Results: Of 85 cases for which 3 stains were available and at least 1 stain was positive, 83 cases stained as positive with NKX3.1, compared to 79 with PASD and 75 with Grocott. The average number of positive fragments per slide was 2.45 (SEM 0.17) for NKX3.1, compared to 2.33 (SEM 0.18) for PASD and 1.92 (SEM 0.17) for Grocott. Comparing each fragment directly among the three stains, NKX3.1 had on average 47.17 (SEM 2.70) positive organisms, compared to 45.67 (SEM 4.32) for PASD and 38.88 (SEM 2.71) for Grocott. For each of the above comparisons, NKX3.1 was significantly superior to Grocott but not to PASD (P < 0.05). Of note, for 3 slides excluded from data analysis, Grocott staining was too weak to interpret, while this was not found for the PASD or NKX3.1 stained slides. In addition, the following stains had suboptimal but interpretable staining: 7 Grocott with weak staining, 1 PASD with weak staining, 1 PASD with dark staining, and 0 NKX3.1. Conclusions: NKX3.1 was significantly more efficacious in leading to a positive diagnosis of esophageal candidiasis compared to Grocott, resulting in a significantly higher number of positive fragments per slide as well as number of organisms per fragment, but not PASD. Subjectively, NKX3.1 stained round yeast forms superiorly compared to the other two stains, possibly due to its decreased background staining. This added functionality may offset its slightly longer time to stain compared to PASD and Grocott. NKX3.1 will be useful to add to the stain armamentarium for candida and possibly for other fungal species.
Immunohistochemistry Is Rarely Justified for the Diagnosis of Viral Infections
Isaac H Solomon, Jason L Hornick, Alvaro C Laga. Brigham and Women's Hospital, Boston, MA. Background: Viral infections are commonly diagnosed in surgical pathology specimens and account for considerable morbidity and mortality. Characteristic cytologic changes accompany many viral infections (viral cytopathic effect, VCPE), allowing for definitive diagnosis by H&E alone in most cases. Immunohistochemistry (IHC) is often used for confirmation or when clinical suspicion is high but no VCPE is identified. IHC adds to overall cost and turnaround time; however, the utility of IHC in this setting is unknown. In this study, we evaluated the utility of IHC for identifying viral infections and its impact on patient care. Design: All surgical pathology cases at an academic medical center over a five-year period were electronically reviewed for the use of IHC to detect cytomegalovirus (CMV), herpes simplex virus-1 or -2 (HSV-1/2), varicella zoster virus (VZV), adenovirus, or polyoma virus (i.e., BK or JC). H&E slides from all cases reported as positive by IHC were re-evaluated for VCPE. Patient records were reviewed to determine whether there was a change in treatment as a result of a positive IHC stain in cases without definitive VCPE. Results: In total, 1636 viral IHC stains were ordered on 1098 specimens from 956 cases. Altogether, 134 (8.2%) stains were positive, including 59/749 (7.9%) CMV, 34/384 (8.9%) HSV-1/2, 16/139 (11.5%) VZV, 3/210 (1.4%) adenovirus, and 22/154 (14.3%) polyoma virus. In 101/134 (75.4%) cases, VCPE was readily identifiable on H&E slides. Of the most commonly encountered specimen types, lack of definitive VCPE was observed in 15/49 (30.6%) cases positive for CMV in the GI tract, 1/10 (10.0%) cases positive for HSV-1/2 and 2/13 (15.4%) positive for VZV in the skin, and 5/20 (25%) cases positive for polyoma virus in the kidney. In none of the cases without VCPE did a positive finding by IHC result in significant changes in clinical care. Conclusions: The vast majority of cases for which IHC is ordered for viral infections are negative. A positive IHC stain without diagnostic VCPE is most common for CMV in the GI tract. However, this result rarely impacts patient treatment. These findings suggest that IHC for viral infections without a high degree of clinical or histologic suspicion is unnecessary in the vast majority of cases. (HSV1) is widely recognized to occur in immunosuppressed and critically ill patients. However, it is highly contentious whether the identification of HSV in the lower respiratory tract represents innocuous distal shedding or a true pneumonitis requiring treatment. Design: The laboratory database was queried for viral cultures conducted between 1/1/14-8/31/15 at a large academic institution with a significant transplant population. HSV positive respiratory viral culture specimens were collected from the archives for HSV genotyping and viral copy number quantification. The published threshold of >10 5 copies/ml was considered to be indicative of a clinically significant respiratory viral load. The bronchoscopic findings and associated cytology during specimen collection were reviewed. The medical records of HSV positive patients were evaluated to determine immune status, ICU admission, therapeutic management, and mortality. Results: 5931 lower respiratory tract viral cultures were conducted, with positive HSV1 viral culture in 46 specimens from 40 patients. PCR results were obtained on 41 specimens from 37 patients. Mean viral copy number was higher in samples collected from ICU vs non-ICU patients (1x10 7 vs 1x10 6 , p<0.05). There was no statistically significant relationship with mortality or immune status. Diagnostic bronchoscopy and cytology had low sensitivity (36%, 18.8%). Viral cultures had a poor turnaround time (average 10.1 d, range 2-31 d), which diminished their clinical relevance. 
